The I—iéadquartefs. United States Air Force Command and Control -

| S.'ys'te‘m.'(4731_.) is 'm;,«t a cOmrﬁand and control system in the sense of the SAGE
S'ysﬂtém. It is, rathér;, a highly sophisticate’d éiannihg and management system,
473L ihas‘ b.e"en designed and ﬁrogrammed by t‘:heb Inté'r‘nationa‘i Business lMachines
Corpération (IBM) undei- contract with the Eléctfo'nic S?ste'ms Divisién ‘(ESD‘)- of
the Air Force Systems Cor.nmand, and under the gperation‘al guidance okf‘the |
S'yst‘e'ms D‘ivisi'on' of the U.S. Air Force Corri’rriapd Post, Headquarters USAF,

in t'h‘éb'P‘enta.Lgon.

-~ - System 473L ﬁas one basic function, to assist the members of the Air '
Staff of Héaéquarters, USAF, and higher authority in the planning for, and fhe
moﬁ..it;)ri;xg of, military operations involving U.S, Air Fo_rcg personnel and |
‘i‘esm;rce's. The Air Staff Officer is therefore the ';usei'" of 473L itrié he whé
ha.s' stéted the re‘quireméﬂt for data in the system and for programs to m.xﬁipu—
_laté t'hisvdata. With this as the primary mission of 473L, all s’ystém‘s‘c'le,sig‘x;» |
’ h«?s' 'be.én' oriented toward the user, the Air Staff Ofvﬁc’el;;' It must be noted thai
t};is Aix; Staff Officer is not ne‘ces’sarily computer Oriént-ed, usually has no |
Cbrﬁbufer background, and does not have time to imdertaice any extensive train- -
ing in the uﬁiiization of a computer system. This then‘ leads to thé fundam :ntal
’ .c‘cmc'e’pt‘ of 473L. The system must permit the military sté.ff of,ficerv re'qui’:'i‘n,g»}_

'déta within the system to interact with the computer énd its data_filéé, directly, o
. wit'hlou.t:tbhe‘ assistance of a syster‘ns speci'alist,- uf/ith‘a minimum of tﬁaining,.

L : . . _ | =
In 4731, the staff officer has this capability. -



Thé heart of.'ény command and cént‘rol 3ystem.vis ’ifs data files. They
raust be comp'let.e, current, and a"ccessib'le_':. In auto.hl.a';ing a corx.l'ma'ncbl.a‘nd,k
control ,s'ysterh a nucleus of mandaﬁtory prog;ams mu;t first ‘b;‘.provide.d.v
. These aA'réva system -control p.z':ogra"n"x package, a f‘ile maintenance program
pa.ckage, and a data.retriév'al énd .maxiipulation proAg'rax’n(’packa;ge. Once this
nucleus is "completed the systerﬁ may grow flo solve the ’specific‘: problems of -
the uséxf. ‘ o /“ /

F‘_'rovm the sténdpoint of the user, only the means of rétfievirig and
" manipulating data is important. In the 473L System this is provided by the
Qu_efy Lanéuage (QL). The phrase '"Caery Language'' is 'used to identify theb~‘
'met}.\od of communication between the user or s?stem‘s oéerator and thz data
bas"e or sjfstem's files. This i'ﬁethod of communicati‘bn is appropriately called'
a ianguagé because it possesses the necesvsaryb ‘chairactevristics of a langm'gé,

—( i..é. , it has a 'vocab\ilary, a_”gtamr’ﬂar, a syntax, _and a punCtué.tion set.

i‘he particular QL discﬁ‘;'sed in this paper represents a; second genera;
,ti'orix ‘o’f the 473L Query Language. Thé en’t’ire‘ 4"73L:Systerx'1 has beén ,‘desiigned .
"ahd irﬁplemente’d using.thé "incremental gfthh" coﬁcept (Figure 1, pa,‘;é:. 3).
{Th( or1gmal QL wa s xmplemented on.an IBM 1401 sy;tem over two years ago
’Ldurmg, the "Operatlonal Trammg Capablhty“ (OTC) phase The entire. ()TC
sys'tem w'a;s upgraded to an IBM 1410 in June 1964. The second gener;atiorx.of"iv‘
473L is scheduled for the end of the summer of 1964 thh the 1nstallat1on of a‘,b ‘

Librascope L- 30‘)5 system in the Command Post Thm second pha.s‘e of
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QEVelopmen£ is called the "Initi#l Ope'ratidnal Capabiiity" (‘IOC); The'.deve‘10p'. .

rr‘]ent. will now continue fhrough'a third p_ﬁas‘e, £h‘e ”C'o'rriplet'e Oberaﬁoual 'Capa.f
bility'" (COC) wfxich is scheduled for corﬁpiétion in mid-1965. - |

Dufing the time the Ci‘uery’v I.L.angu.tagé ﬁas been in actual operation in the

, .O'_I‘Cv éhaée of 473L, 1t and‘ the users were ﬁvnde'r conétant-evalﬁation. - This pro-
»vvided"inval'uable knowledge and 'expériénée to £hé désgigners of the second
generatiOn language. Four of the primary areas in which this eicpe:r'iénce
influenced the design of the present Query Language are: (Figure 2, page 5) %
1. FILE STRUCTURE:

The files in the OTC system were éet up ih"parallel and the langﬁage
was designed to operate sc;lely on pax‘alléi files. Alth‘oﬁgh this madé short datz;:"
 retrievals extremely rapid, it cvréated'a very time-consuming file mainténénee’
procedﬁre. A parallel file is one Wheré all 'va’lﬁe’s for individual proPeftiés of
the file are stored tOgefher, 'as' opposed to a serial file wheré individual valv.ueq -
~ for all properties of the file are stored together. In the ICS system files_afe
sérial-:-.parallel; | | |

‘2. LANGUAGE SIMPLICITY:

The OTC language made extensive uSg pf sp.ecial smbéls,‘ i.e.,
aAste.rjisk-, slash, brackets, etc., to c:.Ommunic.at.e_ ’meaningful‘ ‘ivnf:brx%:at_io:n t'o.tf’x"e‘_‘ ‘
cOmp'uter; .Expe’rienc:e pz_'oved.ytha.t't' th»ese spe.cial ssrmbo‘ls noi‘:‘ pﬂy mbav..de-_it‘he o
‘laﬁg'uage. more difficult to learn, but also ‘reducéd oné,'s’ ébilit'y t‘o‘ r‘em:-.i‘ii‘nv pro- g

ficient in the language. In_thé‘currént QL almost all special éYmb'fold‘l'_;é\}e nbeeh.‘;f.

*Fi.gure‘ Thas Geen deleted.
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PRIMARY AREAS OF IMPROVEMENT GAINED
- THROUGH OTC EXPERIENCE

o FILE STRUCTURE
o LANGUAGE SIMPLICITY
o USER'S LANGUAGE REQUIREMENTS

o COMMON PROGRAMMING FUNCTIONS

Figure 2
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"bremov'ed and pku‘nciu'atio‘n is _utiliz'ea in a noffnaI"English manner. I'n'additio‘r‘x
A, the r:)r.gainiiat.ion bf the statemén'ts Has been changedto a moré' En'gli.sh—liké‘
’st.rua.:'ture,' thus more closely a’p;;roaching. the ideél rr;an—machix,ie x’ela;ibnship.

3. USER'S LANGUAGE R‘EQUIREMENTS

. In OTC we learh'e.d‘tha‘t there are in reality three classes of users.

Thn A'i; Staff Officer, who rjelquii'és'a sifnple Straiéhtfbrwafd Ia:;x'g_uagé; ﬁhe- :
'ci’.’-;lta .c(mtro’i pér sonnel who, fhrodgh daily'us'e, réadily ﬁqast_érs the laﬁguage;
and the ‘éystem prog’rammér t6 ‘whom t'he degree of difficulty is secondary to
the power.of the language.. The IOC languageé ié therefore designed to ensuréi
that lanpuage complexiiy is a funétion «of the complexity of the rEquestgd vacti’bin.
‘I‘h.is vme;‘ans that the Staff officer, .desiriﬁg a straigiltforward Vr'etr'ieval, must as
-a‘m'ivninm.r'n. know only a subset of the total Query Lang'ua:ge.-‘v

4. COMMON PROGRAMMING FUNCTIONS:

During ghe time that 473L has been éiaerational, many"data m;anip'-'-‘
ulation funéti~ons have been ideﬁtified as being cbmmc'm‘t,o all operati-onal '
-:alpabilitiés. That is, they are utili‘Zed'cons‘istentl'y ivn‘_the prc césSing of avtor.éd
data ny _s"yste‘m. o’p‘eratprs é;nd system p?ogramrﬁers.. EXaﬁip}ES of this ,are"’: ‘
S?ax‘«:hin[j‘” one data file and using retrieveddata to search a second filie; sea-lé'é:h-. :
.invg.‘a‘fille to accumula,te.to_tals of data W‘ii:hin thé filé, etc. Whgnévé‘r‘pbssiblve,'
. thebe. chmon'functibns have been included in tiie “c'ap'a'bility of thé’ curfent

Query Lahguage .

53



Cerlieg it "ag ;c;t‘.atvedv-that a data ré_f?i'eir%il pa.ckageWas ’a.n;\:‘a.nd_.‘:ﬂ.:bry‘ dart
ok thie ‘inl/.‘:i.."ul.': of a command z;'n'd control system. Tll'.xis,“sta.'te"l'*ﬁeﬁt,:,:p'erh"aps.
,-‘-q.n‘.-.‘-; .v.m'*r.m "j\;:sti.fic;at.ion. There is a ébn"xi‘hbsriality m cdm;ﬁa‘nd aha"cdht;ol
SRR - vepardless of the 1§Qél of command, i&hiéh se.ts‘ th'e‘r'z apaft‘ from
miost ni.hQ% 'i'n;lfdrmati.c')xi'prOcessiﬁg and retrieval sys‘téms. Tﬁiu ‘c'o'rri‘n-hon fi.ctor
"i.« the inherent instabiiit'y"of the data filés.- Any cofnm‘an'c.l aﬁd convtrol‘ system
L orquites An c‘:xtr‘érﬁely' 1arge'dafa-basé. | Thié data base is highly dynamic
'ih«:caln.x‘:‘:;: ot the vn_at‘ure' of cbmmand'v“ain‘d control itself. Data muét bbe' éurrent‘.
therefore d]l files are constantly being upda.,téci. In éddiffbn th requirement for
}?:)Er,xi‘ticu.lé‘r data 1:- .cox"ist:ei'm:l"y"czhangvfi'ng.-i théréby requivr:‘ing files to bé’ added,
e :qv'*;zxntlnAr.'i, z'es;tr\.lctured, and delét’ed on a é‘ohtixvx‘uou’s basis. -
This da‘ta base instability ﬁ}.xerefore.-gén.efé.teé two reqi;irem'e'hté:in'a' coxﬁ-
.%rxand and coﬁf;rél system which"muv'st be satisfied. ‘Tlflze'révmus’t b‘e_ some t'ooly
"lv.,z"x vailable to the .system prbgrammef i_&h_ich -perrﬁ_its hi'x“nvto’ ace $ss data '.\'.vivt'r'xou.t
'}i_“_tymg‘hi_s p.rog"ram to the data flles as fhey. ej;ist at t.:ha;t"po'intx in fimg. Secondly,
Hmac ‘musAt_B‘c‘ a meéans of 1'etfievipg and processing déta .fr_oi'n the instant it 1s
: _;]“:%‘j“%d into the system data ba'sie‘, vi'ri’t‘ho"ut walt;mg for a.‘né,w .prqgram to be
"_‘i"lzﬁlz&géfi;;;jc:d; vc;vm’le.d .b and débugged. Théée two. fa.ct"qfs genei_f'a-t_’ed.t\h:é‘ l‘i.!éqiyirivl’eﬁ“entv -
mr th %{)‘!_i;:';-v,r Lang’ua;;e, and the Query Langixz;,ge- ¥ne_e§s b‘bfhv r‘:qﬁ.ifeln'lléngs. .‘
J'L'()- estabiish a 'b‘a.s‘i“s for dis‘cﬁséing 'ytvh'e ya'fiétis e_'lémem.:s‘ of the QL, a.

mmph 'ﬁct'it..ious file has been ’ggﬁstrgcted ‘(-I.:?igure' 11, : p’_é;‘:g“e 31‘ ). .""I‘-»his,‘sai;}'iple_ e

e

has been simplified and although 473L file structures per se will not be

xplained in detail, a few features must, However, be discussed, =~ -




The ‘473'L file- .s'trvu:cturé‘ is. :eésenfiall?“a’ s'ériél‘-pavrvéllelv ?:fpe. It is _serié;).
in the s"e'r_xse that all prdpértie"g; or é.‘ttlif‘ib‘ut‘é"s' ‘per'ta:i_nin‘g ,ﬁo cne b'fenltry,wa re
stored to’géther in the file, and it 1s pa.'i".a'.l._l‘e.i':'in the ’séh;éé‘ that aﬁ éhtry na.yb‘
have a primary séctibn'and é.. éetondér"y» séétiOn which ajré stored éépare'tel.y"
with each carrying an addtéga-,cénhecti#e t_o~‘-o‘_evuseAd*byA the (1L m maintz ining
their r'ei'latio'nshi'p. .The s'a.mp'l.é iIl\istrates oﬁly a»piimary 5‘;. ction.

W.ithir’i an entry, values may be carried in four Wgys':‘ :

1 | As a single 'valﬁé where ’onijr”éne '\;a;lué_is.po'ss:ib}e for an attcibute '
in an entry. This requires a fixed space for ea;f.c*;h entry. |

2. As m‘ulti.-xialues in VWh:ich‘ each éntry:rvwould‘.éar'ry'a fixed number of -
Qaiﬁes in an entry. This also reQui'revs zks,.:fixed space in viv';he entr}:l.

3. As multi-values; m Whi;:h each eri.i:.ry ’ca..tr’iévs‘a va riable number of °
values ip an entry. This requires bonly vt":h’e spa‘c.e ‘r'xe‘c‘e‘s'sabry.f ‘»r the actua . num-
. be_‘rv of vaiuesb‘possesse'd by that pattidula? entry.
| 4. As remarks or free ‘t.éxt on at_x_‘entryﬁ basis.

" In the sample fo;-ce‘ s’tatﬁs file it is‘_b' éﬁpa;r‘ent that ’thbej: at;tributes[bf the
f1le ar;:: | (Figu1~e 3, 'bagg '9)’ B o | B

| COMMAND . -  Air Force'"cammand

- MDS »v , e ., Model ‘Dés‘ign‘Series’ oifiAir’c'raft “ ;
UNIT R Eone ey Mi;itgéy_ Unit Designation

AFLD NAME e Airf;ie_id‘N;‘xiie.‘ N

LAT LONG ... Latitudeand 'L_dng:icud&:'_qi Airfield




SAMPLE SYSTEM FILE -

'FILE NAME

ATTRIBUTES

'FORCE STATUS

' COMMAND

MDS

UNIT

 AFLD NAME

LAT LONG
ACFT POS
ACFT RDY

CREWS FMD

FUEL CAP

- ELEV.

FUEL TYPE

'RUNWAY LENGTH

. Figure 3




ACFTPOS e '."'»I;Iumbei;vvdf.'Ai'r'craff.Pos;us'aed
ACFTRDY ... Number of Aircraft Comtat Ready
CREWS FMD V. . o N_urhbgf 61" Crews Fdrn;ed. ”
FUEL CAP o  Fuel Storage ‘apacity of the Airfield
ELEV SR Elev:'ation of ti e Airfield
' FUEL TY'PE‘; , L "Vari'éus Fuel Cypes Availible
RUNWAY LENGTH. . . Various Lengths of Runwsye
This sample file will be used :;.n all the sérﬁpié QL itatements (liacﬁssedf
. The QL itéelf consists of a vocabulary and a g‘z*at';hh \ar.k The vo:abulary
consists of two parts, a fixed. part and a dy'nam'ic‘part'. The I£ixed p_art: cbnsisfs
‘of unique words which de's’cz_"ibé and control the r'ei:ri‘eva.i ;>r0céss,. A_co‘mple:te"
' list l'of these unique 'wordé, we'yr'nbola, and punét‘uaﬁior; is ¢ mtained in Appendix A
<‘)fvthis paper. The dynamic part of the vocabulafy COnt;.ai;as Wo’:’rds that describe
the data to be retrieved; that is, the file ipdicatﬁrs, at‘tribut’e‘#\ames, étc.; Qf"
. th¢ d;t'a'base{ This portion of the languagew automatically 'cihanged by the Efil'e. )
| Mainténa;ﬁcé program any time a,Afilc.a‘_isv ad‘dé‘d to the systém 6rjmocvi'ifié.d.. |
| '.I‘h‘eA grammar of the QL1s _imple‘méhtéd by a éintax' and a éuncttiation Aeet. :
The syntax réfers to the 'érraﬁgément bf Q'ords into .sﬁiate'm_ent‘s"which are
meanmgful to the syétéxﬁ, ‘I'he synvt‘ac'i".icall réia;tiqnships are gp'ecifi_éd by ’thg'i..‘f
 punctuation and the qx'iiqué;;}‘,vfdrdsv; A-._‘g'impié; uniform, E’Ag’liighQ,.i;kél syntax'is
' i ’\_itilviz':ed to make tiaé iahg'uége easy to’ learn ‘a;,fnd’retain‘.: The punctuatlon setm
: v;;s; simple and uniform. VE;.’a-ci:_h punctua.uon markw casily identified and only

' as many marks as are required to clearly separate the.clements are used.




There a.fe seven b‘asié :ssté.féjx'ne.rit elernents of the 473L Que 'y Language
-(F'ig"‘vi.x‘e; 4, pag'é. 12.) 'In.orde‘_r of préseﬁtqtidh ar'xc.il comimon usage the seven ele-
ments are the Progra;m' indigator, »'Fj‘ilé'.h;;diééfc;r. "Q'uallif‘:iex"ﬂ Cbnjuhcfion‘, "(.)‘uali-
filéz", | "Sélt‘a‘cto_r Goﬁjunctio’n, Outﬁut biféétot, ‘and the Out'éut Selector. In certain
QL s;taiiei;ne:x'ifs éofﬁe of these élefnex.ltls a.‘re ofnitted and m very casmplex Q'ueury
~ '_Statk:érne‘nts,A the éiémenté may be di’fficlult;. to:‘re‘cbgnize".‘ -Careful m'a‘lysis.b
| h;‘;we’vér,_ wxll reduce any.QL stal?eihent to these eiémenis.,

1. ,‘PR.‘OGRAM INDICATOR: ~ |

.T‘his is thé first Wéré of a QL"ététérhéné. It directs the syStefn con-
trol program to' use the QL pr.og,ram'. It alslo‘ 'pr'obvides a loéical' English language ‘
' b‘ekginning for the statement. The word RETRIEVE is a\prqgrar'n.indiéator. |

o RETRIEVE — |
2. FILE INDICATOR:

This identifies the file from which bdata 1s tbovb‘e r'e"trfev‘éc.l and always
follon .the program indicator. In the sample file pr.eViqus‘l'y"d‘is :#ssed the file
iﬁdicat@r is FORC.E STATUS.

| — FILE ‘N.AVME —
3 ‘QU:ALIF»IER CONJUNCTION:
' The word WITH follows the file indicator. It serves as a v‘c’:‘on’j‘unvc‘tion
: ,bgt@eeri t.he":fil‘-é indicator and t;.he qualifier. It ma;kes._t'hg statem‘éx;;t‘v'm"ore f:e' ad-
a{bleﬁénd’ prééludes the need for pﬁn"gfua_t'ion;to iciéntify the begmmng ‘of‘ the - |
quahﬁer N o : . ,
0 o witH —
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BASIC QL STATEMENT ELEMENTS

r» PROGRAM _ FILE  _ QUALIFIER _ puapiprp | SELECTOR _ OUTPUT _ OUTPUT
~ INDICATOR ™ INDICATOR  CONJUNCTION —_ " T CONJUNCTION DIRECTOR . SELECTOR

. Figure 4



a4 .iOUALIF.IER: -
Thls is the elémen:t',j'ovv‘t'-jtﬁe"‘r stﬁi‘éme_ﬁt"w‘};_iéh&;yéév.ribé:s,. the z’sp‘.e‘cific ‘
._}f.nature of éhéfdata to bé:xfé'tl;ié;gd; A qué.lifiéx;"éoi;éiéis of a. 's”ét_::'Of‘ one or inoré .
mdd:ifié;s, each of which ‘i‘s‘ ni:;-i;fhé.lly com.pos_ed,‘o'fz an ét.ﬁributé, a compar itor,
and a value. An attribuite is a characteristic of the file; a value is one of the
. T",’staAté’s“an ’atti;ibﬁf;e may 'aséu‘rﬁéj;tid a éompaiaﬁdf_ defmes the ibgiéé;l or
v":‘}néthem;‘t‘ivt:él f‘elatibnsh”ié betjwél“e'n the att’ributé»'aﬁd fh'é -i)é.iﬁe; RUN'W‘AY
| LENGTH is an attribute of the sample FORCE S’I‘AT US £1Ie anc. 5000 feet could
be a value for RUNWAY LENGTH The f'xpres'sidri “RUNWAY ..ENGTH > >OOO"
is therefore a vahd modifier. Another modlfler could be "COMMAND TA.C."
Placmg these two together as "COMMAND TAC RUNWAY LV‘NGTH>5000"
forms a modlﬁer set that descrlbes cert.am entrles in the f11e ore specifically.
_;'I‘hevquifiers' in a set are 1Sep'a;r:ate;d‘by comni:é;s and ;éx_r:él'ogic; 1liy""é.idditiile;
thatls, a:r‘;’-e.ﬁtry must x'r‘z‘ee't the irz'eﬁuifémenté ',ck’f‘bgll the m:vddi.’fi;'ers"_in‘a;s_et 110‘
quallfy A ;;irr'lple‘ qﬁaliﬁer contéihé only 'c.mk‘ev rvr“;édi.fl"er.uset. Ac !ﬁiﬁéﬁnd qué.li'-
fler may be constructed by combmmg several alter.natlve.moda 1er sets., T’us

’ ‘couldf be: "COMMAND SAC AGFT POS>‘0 COMMAND = 'I XC RUNWAY

jLENG'I‘H}SOOO " The semlcolon ( ) defmes the end of one moozfxer set an -

the begmnmg of the next It also spec1fles a logxcal OR relatlon sh1p betweem the
sets. Data may quahfy by meetmg e:t:her of the modlﬁer set s cnterla.

e QUALIE‘EER —



5. ouTPU":'DIRE'C"TORCONJUNCTI';)N{
' The word THEN always follows the quaiifiér. I se"rvea £5 make the
| .staternent more moanmgful froru a.u Euglash language vxew and a.cf.s as the h
sepa.ra.gor betweén the quahﬁex and the output du‘ector.,
—— THEN —_—
6. OUTPUT DIRECTOR: |
This is normally a ‘single'v&‘oi-‘d fh_'at: soe_Cifies fhé output device

~ desired and the format in which the rét’r‘iévéd data is to | ¢ presented.

I—-—-'—-—'AND
| OUTPUT DIRECTOR
7. OUTPUT SELECTOR:
The la.st part of a QL statement is the output selector. It contams
. tﬁe names of the attributes’ that are to be presentedi in the output and spec:theg o
‘the detail arrangement of the output thhm the general format specified by'th'e"_
output dir.ector.. ‘ | | |
 SELECTOR —

A;n ooer_atOr Qho desires to reu?se a Query Stateﬁient may at *chi_o, N
| .poirvxt:i.n’_t.:he Quéry'staterxfxent‘_direct'that it be éddod _to a,sA,VE‘table_withou; |
procos'ising, by add‘i‘ngihel ‘WO.I"d SAVE at the e'xlzdi_:ofv ,tﬁ_e“‘statfeme‘xit.' He may ‘_a‘.lso
,i.yap‘oeno f{emarks to tﬁe_ ota.tomenf at ti.'xibs: "tinie.: _‘ _ | N

= SAVE — REMARKS —
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A Query Statemeént is fetﬁxixié.ted ’By;."a'r‘x" End :_qf‘,:‘!,\‘(;és*s‘agg--'symb'ol Wh_.ich;‘ ‘

.:;15 avallable on the 4731.. eqmpment. -

oo

OUTPUT Oi‘-"TIONS

There are two optlonal featureb ava1lab1e wh1c$ the operator rnay use
m conjunctmn thh the OUTPUT DIRECTOR and the OUTPUT S .LECTOR to
'v‘?xjd_e‘r his data and to title h1‘s r:eport.l' ’I_‘hc; se,que_nc‘e of,@ttr;butes in the outp ut
" lS :icbizllti‘o.ll‘e'd by §h§ order in whi'&:}:x'ffhé;lba rehsted m t;hé'~ ét'at’:Aeg"n‘er‘it.;.’ é‘Lnd the |
values ar_é‘ndri‘r:lally listed in thé ‘sequéhc‘e’ in whxchthey té{'r‘e‘ ié%rieve.d )’Ir‘oi"n'thv'e |
f11e To :dévelop a more useful output At.h’e 6§ei'éftof.ma’;y ,s’pe;;ifj t};;t the data ilsv
to be sorte&; The exp"res‘jéiqn for"SO‘I‘iT’v:i‘s elther INCR,mcreasmg (i.e., Ato

Z alphabetically or in increasing humerical ordér) or DECR, decreasing, which

_is the converse. Sorting instructions can only appear in the output selector por~ .

tion of the statement and are expressed in'the following form.

~e ATTRIBUTE =—— = INCR =ity

~ Sorting may be performed on a number of different attribites in one
statement: The attribute listed first will be the primazy sort, the attribute
llsted second is the sécc)nd'ary sbrt etc.,

The other opt1on in the output is 'r.he abxhty to nge an QL retneval a

‘tztle by enclosmg the desn'ed tltle between astensks. V'I‘he tltle I mst be ente red i

followmg the OUTPUT SELECTOR but precedmg the termmal punctuatlon as

follows




The statement forfhé.t used in all QL 3§atefnents is aéhi¢Ved by
.ofga.n;lzi;dg all of the preceding fnaéié el"érr'xé'n't.:'é as shoivn mFlgure 5, p.age 17.
: FUNC‘TIbNS: S IR
- .In additidnté the B‘aéié elé.'xﬁehts‘and optionérpﬁ evibﬁsly aiucussed,

there are a number of special iunétiéns in the QL that m: y be expressed in thé'
_vqualifi.ei' a_nd/"o'r selectpx‘;’;'portioris 6ta 'statex’r‘;ent (Figure 6, page 18). These
functions provide t}ié abiiity'to quab.fy ‘o'n or to géne:afté and e_gléét' data. baa_éd '
on data criteria not expiicit.ly. stored in the "f:i'lé.‘.‘ .Thér f@d'-:iona éfe: ) (ireat
Circle Distance (GCD) that computes thé distance befwéeéz two geogfa.,phic points;
SUM - thCh acvc.u'mulaté‘s :the 8um of geveral vaiﬁea of of:e’ exiating- at‘cribuﬁe;
‘and v.tv;he MIN/MAX function which selects the mimmum of maximum value am.ong‘
several a.ttr'ibt‘xt‘e'é.» on an entry \_ba.:afia."1 |

Td _iliuatr;.te t.he,:fle#:‘ibi.lity an‘d'po‘wve’i.! of theééa va;b'.yioua aéeéiai functions of
the Query‘L‘anguagé, a. mors defailed loék'é.t G(ﬁD, STJM. é.;;d MIN/MAX ip

warranted,
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EOR

QL STATEMENT USING BASIC ELEMENTS.

“Program. . .. 7o File * Qualifier
~ Indicator Indicator . Conjunction
. RETRIEVE 'FORCE STATUS WITH
. Qualifier
r N X
| Modifier Set .
LA )
' Modifier

: ,COMNIAND = SAC, ACFT POS > 1¢; COMMAND = TAC, RUNWAY LENGTH>.500_0]

‘ - Optional
Selector = , o o ~ Save Terminal
Conjunc-  Output ’ ' Output ' S Instruc- ~Punctu-
tion ~  Director : _ , Selector ~ ‘ : tion ation .

.

_ THEN _ PRINT COMMAND, UNIT, AFL‘D'NAIVI_'E, ACFT POS, RUNWAY LENGTH SAVE

Figure 5



QL FUNCTIONS

GCD — GREAT CIRCLE DISTANCE COMPUTATION
SUM — SUM COMPUTATION

MIN/MAX — MIN/MAX COMPUTATION

. Figure 6
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GREAT CIRCLE DISTANCE
o The 'Gréa:.t.c‘lircié Distaﬁcé‘f‘x-mc.i:io'n (GCD) -(Figt.;’fe 7, pa‘g‘e.ZO) can be u_sgd
in tw§ slep;a‘ra'té Way:; to éual_ify davt‘a;-t:o be rétrie‘ved:, éé.‘av.n‘r‘x'odi .er and/or as
:‘3'7‘ Vglue of a“modifiei‘. When used as é. modifief, the»dCD f.u‘n‘c_f on feplacés
the at‘trv'ibut'e; c;ompar‘a't‘o'r,‘ a.ndA value and'is ca‘llﬁed a ¢omputed :;tt'ributve.. It
is _expreSSed by u.si.r'xg term GCD"ééllee'd by the cbrﬁmoq g‘éog’réphic point,
i;ompar‘atoi, and value énéios_ed with p‘arénthe'éis. ‘This is illustfai:e& in
| ‘quali.fief f>o‘rr“nat 1 in Figure 7. A typical egample is GCD (DED VA< 500).
| ‘.W‘hen 'uSed Oniy as the value of a mo‘cﬁﬁer’, | it is called a 6mputed va.ue.
'It m expreséed by using the te’frrj C'CD foillc;w‘éd 'b'y two geograplic points sepa-
rated by a éomma and enclosed w‘ithin parenthesis. This Ais illustrated in the
value portion of qualifliveAr format 2 in ‘E“igutre 7. A typical e:'cainplé is
GCD(DENvAg‘ SHAW BEACH). |
| Both forms, computed attribute and computed value, ma\ be used in one

modxﬁer When used in this fashion a C()mbina’tiOn"cs‘f the indLiv .&ual forms
] “,pr'e.viq\is»l;‘r, discussed éx’fe used. Thié is illuétra‘i:'ed‘vin qiialifier forrr;at_S m
‘i"'Fvig'uﬁ:e 7 | | |
| | Usmg th‘é sample filé attribute names a‘nvd-‘}alueé', GCD a# a compuied
‘“a'tf.:.ri;t‘.)ute, érnd‘comp'\‘itedAValué iﬁ the sarme m‘Qdifier éoﬁid act':ually.‘ éppeér ué
“::.'folvlo_wr‘s,vir} a statement, . |
| GCD (DENVAK GCD  (DENVA, ’S‘HAWFEE‘ALCVH).

This modifier would have the following meaning when translated to F nglish:
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GCD-
GREAT CIRCLE DISTANCE FUNCTION A

QUALIFIER FORMATS

l.. —GCD ( =——AFLD NAME —————COMPARATOR
T ' —LAT LONG —

—~GEOREF ——d
—ICAO  —

—VALUE ;
COMPUTED VALUE-- i

' —AFLD NAME

2, ——ATTRIBUTE— COMPARATOR— GCD— (——AFLD NAME

"}~ GEOREF —— . |— GEOREF -
, u-!.c:.-xc. N - ‘WYFAC '

— LAT LONG —  |— LAT LONG -—— SOCHE A R

~COMPARATOR--GCD( AFLD NAME-——+ § ———=AFLD NAME~—))~ |

i GEOREF —
s ICAO A -—-—-

SELECTORFORMATS |

S : -
&L - Jv .‘-—-

— AFLD. NAME s}
— LAT LONG — '

= GEOREF — -
T AOD " e

2. -—-egc;"D'—f;—-; (-

" Figure 7

b~ LAT LonG e



.Qualey‘all entrzes w;thxn a dxstance from.DENV.'A vequa.l to 3 less than the |
b‘b'ldzstance between DENVA and SHAW BEACH | | | |
When used in the selectoerortl.’on of a ’statemex‘qt the GCD ’un‘ctmn can
: enly be used as ; computed attnbute and must ee expresSed in one of two
"e'iffe’rent for'm.s The short form of GCD would be expressed by usmg Just fhe
“.,term GCD

The short-Iorm is used to select the tiuahfzed results oi a (:CD functlon

" u‘jsed-as ,a, 'compu_ted a_ttribut’:e_‘ :t.n""the‘qua.hne‘r por,txon‘Of thev 's‘ta'ten"x'ent’. It elimi-

ateb the need for the operator to express the completeGCD f\i‘xcficﬁ twice if
| he “-"d‘e’siresto g@nfy' us.i;ng th'e GCDfunctxon, andto 'sel"bléet the ualifledGC D's.
Wheén she epefator desires td obféirﬁ theGCD from any spé(:ifie éoiﬁt for

. all quahﬁed axrfxelds, the long form. or completeex‘pressmn, can be used It
: :‘15 expres sed.usmg the term GCD followed by the geographlc pomt enclosed

’ fi‘thhm parenthesxs.’ This ellustrete,d in Selie,c'to}f_?F,"’r,m?'t zm -F‘;gur‘e‘ 7. A t'yp'iv-’ |
‘_"c‘il exa.mple is GCD (DENVA) o | » | o
In all GCD functmns 111ustratee except> the short form. tb terms AFuD
NAME LAT LONG GEOREF and ICAO Were used These te ms represent
the varxous ways of defmmg a geographu. pomt that ca.n be mterpreted by the

‘ QL prog,ram

The SUM functmn is used to obtam the sum (1. e. , tota.l) o the values of a.n‘

i §p;r;bute fo‘r' gse asa qua-l‘;fymg A,__tt*zbute., (Fzgure 8 page‘zz.) It. can be per-f '.‘




: QUALIFIER FORMAT"

SUM

' SUM FUNCTION

,9.

— SUM

. SELECTOR FORMATS

_ sum¥ BY-

-y -

Ly

-—-—----SUMé — BY ~—— ATTRIBUTE —

¢

ATTRIBUTE —— COMPARATOR

ATTRIBUTE -4

Figure 8

—G —
ATTRIBUTE—l—)

X

- MIN. -
-VALUE =~ ——ro
~COMPUTED VALUE-

MAX




formedfor any numeric é;t.;t'x"ib_i‘ité‘.é»_ that a'i‘:.e,_p”r'bv‘p'er’ly_ s‘vp:e_éi‘fi;'éd in the statement.
= The .SUM function can be ",ix's"géd m eztherthe quélifief ‘ér selector portion
v of a statcrﬁehg. ‘The gei;eféi form in the qtial.ifigr pOrtibﬁ of a statement is
" expressed usirig‘_the terrﬁ~SUM fbllo'wéd by the attribﬁtés‘ used to control t.he'
- ..1~L1fi¢tion_ with vth'e attribut‘esv to be summed and their respective coir‘iparatOr'éi
A and valu‘evs.‘; enclosed within par.é;ithéseé. This ibs_r:il‘lu'stré.ted. m the ciualifier
format in Figure 8, page 22, A typical ‘éiémplg is SUM BY C.)MMAN‘D
. (ACFT RDY D> 14). . | o
SRR The attributes appea‘rir'lg’ before the left pafént}iésis of tl ¢ SUM func:ion
,x;re_"cal-l_e‘d SUM control attributes. They 'a;ré used té srdér the‘i'é.s'.ulté.r’xf S'U'MS...
'-..'l".he attx'ibut;es"appéaring within the parénthesvesl’ai'e"ca»lled the summed attri-
vbl‘.l't("_.s and nfiay be any attributgs with numeric valugs.' Suﬁmee afﬁriﬁufes n the
SUM f\;n‘ct-iqnwhen 'use’d in the qualifié,r must befolléWed byfa.COmpé,ratofr ahd ‘
X 'v:iiﬁe. It can take two different forms in the,’éélecto’f ‘pb‘rtidn of the 's‘t‘atve-'
'x:r.xe.r.xt, £h¢ short form and the long form. |
| The:’ short‘form is used in the selecfér when the .SUM'f\‘).n,ct'ion was ured
- “in the qualv‘ifiér; and the resultant ‘sum's are desi"réd as 'o‘utp.u‘t'.'b “ust t'l;e t‘erx‘n
SUMJs used to select the short form. |
E The l‘o'n’gv form ié used‘ w}Hé}h‘it ls ‘des‘irec“i'vtoi Vs‘ev‘lect‘éurx.'imed ;ttribute{s _
_";lt‘ha".t 'ar‘é‘ not contained in the SUM function in the qualifier b‘r.wi}éxj;it was not
' .iii,.xsed>‘_in. the quaiifiei‘.‘ The form ié,fhe §amé as tﬁatvré.quirve.c_‘i iz‘i:t‘l.ie.dué.li'fie‘r '

‘exg‘apt'cdmparatvdrs and values are 'o_m.ittéd—.. Th1s is illustrated vii’;_éél‘édtot e

Cformat 2 in Figure 8. A typical example is SUM BYCOMMAND (ACFT RDY,

ACFT POS),

AT0



For all functions appearing in a statement, the ' UM control attributes
appearing in the first SUM function 'rhustbe‘ the same for all SUM functions

 in the vs't‘atem'ent.

MIN/lMAX
It is often deéirable'to specify in thé'qualli;‘i’er that the lgrge:it or smal-
le s;:‘value‘ of any one of several attributes. sho'uld‘_'e'xf:eed. a given villue. This .
| function is proviaed in the QL by the computed _attribﬁpe MIN/MAX (Figure 9,
page 25). | |
The MIN/MAX function is used in the qualifier t. determine which of
several attributes has the nutneriéal_ly §maiiest (-ér, iafgeét) value for each -
ovt'herIWise‘ qualifiéd e_"n"ti"y, and v&heihéi' this v@iue’ is 'equal t§ (Qr"greatbei' :dr ’
less than) a speéified vaipe. A c«ﬁnstax-;t nﬁaV’ ai'so Ab‘é ‘s.'peciﬁed'in placé; of qrﬁé
"o.f the attributes. The general form of this funcltion in 1 ne qtz;alifier is
4e.5cpr_es'sed by using the term MIN or MAX foilowed by ae attributes, ccmpufgd
att‘ribu’tes, computed vahie's and é‘o‘nstan‘t Y'enclésed' in pa;rerithesés snd |
: foll owed by the comparator, value, and tltle.- 'I‘h1.s is lzllustrateld in the
quahﬁer format in F1gure 9 A typlcal example is MIN (ACF‘T RDY CREWS o
| . FMD) >.4, TITLE = SYSTEMS RDY. | |
If a MIN/MAX function in the Qua.,lifig.ar' is to be'sel’.‘eCtéd. for i;xclus'.i:ox'_lvin-i‘ :
thév 6utbut, it is pdSsibl\é td”a*'s‘s‘ign:‘a-'uﬁiciule ‘tit‘le to the résﬁltihg list of vé;];\'ies:
: If a tatle is not spec1f1ed the word MIN or MAX (as appropna.te) wzll be used

- A 'title for output purposea should be spec1f1ed if more than one such fu.nctzon

o



gL

. MIN/MAX.

MINIMUM/MAXIMUM FUNC T‘,I(:)N\

QUA LH:‘LER' FORMA‘T,

MAX (—%-_ ATTRIBUTE
MIN

—~—r

F—LAT LONG -

GCD* (———AFLDNAMEY} ]

OMPUTEDH

. VALUE

-— GEOREF. —{
— ICAO

: ,SELEcTo'R" FORMAT -

MAX
MIN

-[.-MAX TIT LE
MIN TITLE

—-E J— (-J-—ATTRIBUTE —
MIN L—GCD—( ~AFLD NAME~

LAT LONG —

*ICAO

{=GEOREF ——{

‘,E'ONSTANT T?- )— COMPARATOR

o _ .
MIN ——5 — TITLE = NAME 1—

MAX —
-VALUE—.
coM- |
-PUTED -

VALUE

,Jw'{iCONSTAN'T, -
)4 “COMPUTED+"

¢ VALUE

Figure 9

- TITLE

NAME Y



is to be includéd in the output. Asm illustrated in the'.; >ove examp_le," a title
méy,‘bé specified for a MIN/.IV‘IAX function in ‘th"e qualifi r b‘y‘ ent'érix.,lg it ‘.
imxﬁediately afteAr the fun.ct'i.on. The word TITpE must inrﬁediately follow
tvhe.Vavl.u'e of the MIIN/MAX fun;:tion; sepé;‘ate'd by a comma, and fol. oWe‘d by -
an équ‘al sign anci the é.éfual tiﬂ.e.

’.Il.‘kxe“rules for uéiﬁg MIN/M_AX .i'n the qil.aiiflier all apply‘ in the :’;ele'ctc')r.l
except that a ‘compz‘iratoizc and a valué must not be used, Again, it is possible
to assign a title to the re 'sultixig list.of ;ralues. There are se\;el'al v).xy_s of
expressing a MINv’or-MAX function in the selec’tcr;

" The words MIN and/or MAX are used when reqﬁesting'MlN or MAX
functions not titled in ti&é qualifier to be sélected in thé selector. T}_is‘isb ‘
illustrated in Selector format 1 in Figiire 9.

The titles assigned are used when MIN or MAX functions title:l m the
ciualiﬁe»rbare to be selectedviﬁ the selector. Th_is isA illustrated in Selectér o
for'nié;i: 2 in Figuré 9. |

The long form ig usé_:d when MIN or,MAX'fun,qtidh‘s are recme*.s ed onlyu
] in the ‘ss;lector‘. This is.illu'sti'ated in selector format 3 n Figure 9. A tybical"

example is MIN(ACFT RDY, CREWS FMD) TITLE = SYSTEMS RDY.

COMPLEX QUERIES
An additional feature of the QL that was not'ﬁreviOuSly discus: ed,. :t,hev‘
vcvétmplex query, provides fh‘e user with a ‘p’dwerful_to’ol. A complex qﬁéry'

provides the ability to develop a statement that is composed of several sub--



“ordinate queries. Each subordinate query is séparated by a co ;i (:) and can
,addfess "th'e safﬁe or a difieren; éy's'tem f:le The éompléi que":.”‘r'.fetains‘ data
'».:jre.n jeved by a prmr subo'rdmate‘c.;uer')’r and a;1t0mat1<:a11y mser(s the desire d
,c_iata in succ(e’ed,mg Subcrldmate‘ 'que_nes as *«‘;alues of rno"dxf;efs Essentlally
At ‘pf‘zv'ovid‘es the’ abiiity to use data from ‘oth‘éi‘- fii.es toqua.hfy an | select data
:f-roi—,n one fil.é_“ Since only. one s‘a‘mpléﬁle is gi;ve'n in ﬁhis‘pa”p:er.the' fuli_poix“;er_
of‘thé‘cp.rvr_xplek query cannot be prépelll'_l'y“iliustrétéd; ho_{are_i?é;‘;. :Ln_ex;;mple' B
'gyiven Liéiﬁg ohly one flle
’ As_sn“nﬂé it is desired to reti;ieve ail SAC unit:s»froﬁi fhé éam_p‘lé file that
:‘_I.;os svess at least as many air;:ré.fi; as tixe 413ATW at DENVA. T'ms coui‘d be
i »pe’rf-o'rmvec‘i by uSing tw"o separatve'statAément:sr by first retrieiriﬁg the number of
‘ ‘aix";ra.ft: éésséésed-fo: the 413ATW theﬂusiﬁg th‘e‘ xl've'triev'ed. ‘v‘alue' in the modi-
' fler of another'étatemeht to qué;lify those unié_sbﬁr.nee_tivng‘ t‘ha.;i»:’requii'exjn'ent‘.'
’I-VlbWevei", A(‘>r‘i"e' corfxple'x q{;er‘y‘ can ?erfOrrrﬁ the éamé ta‘si#i -
| ' RETRIEVE FORCE STATUS WITH COMMAND = SAC, UNIT =
213ATW THEN RETAIN ACFT POS: RE'T'RIEVE FORCE STATUS
WITH COMMAND = SAC, ACFT POS> [R1, ACFT POs, 01?3
THEN LIST UNIT ACFT POS""I .
The above complex query would zef‘rleve the v;ilue for ACF’I‘ POS foz
_' »‘the‘ 413ATW in the fxrst suboramate query anci automatlcally msert it as a. |
' b_ .value to. the ACF‘"I POS modifier of the second subordmate query “The sec»mdx
: i_éubqrdmate query would'retrievg all ’unj.ts r'neet_ing the desir’ed requlr_erx‘lér.:s.', :

; _i.i'jI‘hé' colon (:) is used to se‘pa‘rat‘e. the ,subOI,dinate _q’ue,r”i,e:s', aj_nd.the‘ informat'._oh'

- enclosed within brackets dirécts the QL in locating the data to be used. The
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R1 denotes the 1wo.'j‘c-kij'ng" filé, 't:he attrlbuteACFT P’Q“S(dé.ncfé.s the attrib\itev")
vafue 's‘ ﬁo be \iééﬁ.’ ‘afnd,:tl.w‘ OR'deno't'é'é,'t}ix\ei relatio’riéhip bf'.thés"e values _whé‘n:
u.s'.ingi them in the Stétéfnént., - |

All previous "disc/ussi‘bhs .ha{r.e related té‘ the IOt, Query Lan"',i.ia.ge. It is
felt that some _brief‘ mention should be made of additional major features bein’g'
_ planned for in the COC'Query Léhg#agé'. ‘These include a means of exp‘r'e:;‘sing
mathematical computations 'tﬁat can be used iﬁ_éitb}e’r ‘the qualifie:r or seléctﬁr"
portions of a statement. This will be performed by our plannéd COMPUTE
func_ﬁion: The ;:apabilit}} to extract information from ';eVeral files to gehératé
a new fi,ie that can then be ciuéried will be pérforrﬁéd ] your ‘élann ed COMBINE
ftm¢t‘idn‘. | |

Tiiis pa;.per couid ‘ﬁot tz;éat all areas within the § :ope of the | OC QL
‘without bécofning unduly long, Ap‘pgn'dix B contains se reral detailcd examples
 of QL statements and thei; rééulﬁs. » Fjgufe 16,‘ _pages‘.Zv?‘and: 30, is a cgrh- |
élete .QL chart that shoWé:éll ..element.s of the 473L‘ Qurlsr'vaanguage'a’nd th‘eirf
relatiohship to onévaxlxother. It is hope‘sv’d_that‘ s‘ﬁffi'cie’nt :iiscus sion has been
giirén to demonstrate theA requirémeﬁf m a éo‘rﬁmahd a: id c'ofxtr-bl s pr;tém for a’
QL a.nd to demonstrate the veradtzhty of the 473L Query Langﬁage. |

The authors of thzs pa.per acknowledge tha.t the development of the IOC
Query Langua.ge was only made nossxble through the team effort of everyone ;' ‘
ir.'who has contributed or worked in thls area of 473L 'I‘he Program Demgn |
Concept and Op'ekratl'ona'l Specification, which were developed by this team and
: _a.zire""}mclaséﬁed technical doc#r’_nents »ﬁublish‘zédv aé’paft of 47>‘3L:co:'itract_, | were

'us‘é‘d’_i‘n prepating this pa_pé_f.i :
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' t1) j'sAcC R4TA -} 453BW - PODUNK . POsONpgBRCW. | g2¢- 814 812 28 g24¢ | JP4 1IPS IPS AV ET TR
@) [ MATS | C119A | $13ATW | DENVA : £435SPP28IE | 631 g23 | 614 32 o8t lJPZiAVJ:_ ‘ 800314066
(3') TAC FIf4A | 23¢TFW | RATTLE 87 14SAds3dw -] 682 g¢2 - LR 85 6_664 JP.-iiA.\’i' - 40‘«“64'760#':
“ IMATS _C12§)\ MEPAATW | DRY CULCIE | B51SNER32IE 817 I 15 ' »14 - f218 Jps-lAv4iAy3J' w.‘c'looa'.\f A
e SAG | BaTA | 4530w | ouncan ’-M-eqmén?‘w , e | ez | hiz 16 TS BT , - 7«?6%55&7_"“
 7(6"1, L TAC TFLE4A | 35SFSW ﬂs.v"u\w B‘BACH. ‘ 4317.“;67113“‘ “lodie Bei1 pd5 38 - Y u'-}'lMﬂzJ[ i c.saf:l';wa' o
. (?y SAC Be7A | 453BW | BURNTLY SEOSNIIBH2E | 8970 | 693 201 99 ETIT) Jpxl}péangiAqu  5&59;359av‘
"m; MATS cr24a f"a;és,\'rw DRYDEN $317511842E p26. | s14 | pe2 - |- o enﬁ : ! , ,zmﬁ;:’aw.
| CI I;T’A‘C | [E1ean | 2348TRW | CLARK a3eengIpsew | pup’ | ep3 | 83 81 9893 - 'T;s-:n-u .' i 586 7008
;flb); saC ‘B4TA | 92BW "mmaw BEACH | 43r7Ngrnisw | ggs- | ep4 | pa2. 19 - ‘Dbﬂl JPS|5V3I : 6{35%5§¢n-.
Can TAC. R FIS4A [358FSW | COALVILLE . | 8349NS2317W. | 038 18 f4 22 413 | JPY o ' eqwﬁspr-’ T
1—(¥iy-gsAC’ {Bs7a | 2359BW - BEVENS ‘BEAENG20S0E - | 611 | 9d6 " | epe 28 $612 jp*iﬁfsﬁ G : "7zp&:s$oév
) _fdotj:: Numbers shown in par;:nthcsis to. u.:c Teft of ea;h entry. w;:fc .

ina...zd to aid in referencing [ .

ceeegte statement s in this oo oo

Figure 11. Sample System File
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Punctuatwn .and- Umque Words o

The punctuatmn set used m QL defmes the syntactxcal relattonsh'Lps

in th_e form'at_an'd s'e"para'tés the varibus ‘él‘erx‘ients. _The punctuation set also "

" includes the comparator symbols and the marks used to denote computational

functiorxs. Certain unidue Words afe‘-:us‘éd'»to_'perfo:'m certain functions. 'I‘he -

followmg summarxzea the punctuatmn and umque words and defmea theu-

:-Meahing‘

funttions.
Punctuation Mark . Symbol
Apostrophe 3
Asterisk SR
Brackets SRR e
Colon o - :
: Comma - Ly

'Defmes the begmnmg and end of an -
msert to 2 QL statement; used in error
correction and in c..ompletmg mcomplete

. saved statements.

‘ Enclb Ses titles.

_Encloses retamed values in complex QL ;

state m ent s.

‘ Separates subordmate querles 1n complex
QL statements.

: Separates modzﬁers in the qual1f1er
j‘Separates attrxbutes in the output selector.
jSeparates locations in GCD expressions,
~summed attrxbutes in SUM expressions

and attrlbutes in MIN/MAX expressions.

;Separates rétained attribute name from

. Working File Indxcator and OR or AND

_'in retained values.

'Separates tape: reel numbers when
_-‘addressmg a tape f1le._ » -
tj.’Separates Fﬂe Indxcator and statem ent

- ‘j_;_.}ycharactenstics in the FIND procedure.

!



‘Purictuation Mark Symbol
Comparators
“Equal to
‘Not equal to
. Equal to or greater than
" 'Equal to or less than

‘
>

‘A‘:EOM -

' Meamng
“Separates a.ttnbute and value in a’

mochfxer and mdxcatea relanonshxp
-between them. S :

Denotes endof QL statement

. Marks end of QL s‘t:;teme'm‘ that is :
dxsplayed after being retrieved by

FIND or is included in an Error Message
‘ Inserted by program. |

Encloses the attribute names on which

a computation or other data processing

' opei-aticn is to b'e per‘fbrfhéd.

Encloses the tape reel numbers when
addressmg a tape f:.le

A left parenthes1s and underllne, e. g
(.. ., are used to.define the space
in which typing should beg:m in certain

: proeedures

De’fines’ the location where: portions

-ofa saved incomplete QL statement

"ha.ve been omxi:ted

(End of Message)
"'E‘JII..ozenge D
' Parentheses. () 1§ v
A; 2. :
3
" Question Mark ? 1.
2.

© Semicolon - ' N

Precedes F‘rror Messages. ‘

l".nse'r_tec:l
by program. . R

Separates mod1f1er sets ‘in compound
Ny wquahﬁers. '
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‘Unique Words

A

~ AND

ANY
'BY
CARDS

DECR (Decreasing)

GCD (Great Circle Distance)

GET

GREATEST

H (Horizontal)

INCR (Increasing)

"Méaning, ‘

Used as a- collective selector to retrieve

o values of all attrxbutes for the qualified -

entnes. '

1. Denotes logicil ""and" ’rela.,tionship‘ _
among multip e values of an attfibute.

2." Connects ceriain other unique wo*da,

such as output dlrectors.

U_'sed_ as a value to qualify on any of
several gpecific valiles in certain at-
tributes.

Identlfws SUM control attnbutes in the.
SUM expresswn.

Indicates the source of mput (used only
with READ)

: Used»as a sorting instruction to sort

values in décreasing order.
The name of a computed attribute or

value; directs such computation.

A special purpose >utput director .u*aed'
by other system p ‘ograms to retrieve :
data thhout immediate output. (Prog- '

~ram use only. )

' Used as a value to qualify on the largest -

of a multi-valued attribute in an entry.
Used as a format "ndicating suffix with
output directors to indicate that, in the
output, attrlbute names should be in a

' horlzontal row.

. Used as a sorting instruction zo sort

~values in increasing sort.



Unique . Words A - Meaning -

. LEAST | Used as avalue to qualify on the small-
' ' : ' ' est value of a multl-value attnbute
within an entry

CLIST _ An output dxrector used to direct the
. o  output to the ET display.

~ MAX (Maximum) "1. The name of a comp ted attribute;
: ' used to determ'me wlich of sevexal

attnbutes in an entry has the

lar ge st value.

2. Used a'_é a v'a.li;e to determine the
 otherwise qualified entry having
the largest value for an attribute.

~MIN (Minimum) 1. The name of a compt ted a.ttnbuta;

g used to determine wlich of several
attributes in an entry has the "
smallest value

2. Usedasa Value to determine the
otherwise qualified entry having
the smallest value for an attribute.

OR _ o , _ Denot‘es logical "either/or' relation:
' ship. amoung multiple values of an
attrlbute.
- PRINT ) |  An output director used to direct the

output to the line printer.

.. PUNCH . An output director used to direct the
B ' ‘ ~ output to the card punch.

READ , A 'special program indic..tor used to
' initiate read-in of QL statements
from the card reader or tape unit.

RETAIN - : A special purpose output director used -
in complex QL statements to 1nd1cate
‘that the rptneved values of the selected
attributes are to be retained in working
'~ storage for Ia.ter used by other statements, . .,



' Unique Words

RETRIEVE

RN (Retained File Numbexr; -

e.g., R3)

SAME
SAQE
SUM
»TAPE_'

THEN

TITLE
TOTAL»

TRANSFER

. UPDATE

Meaning
'I‘he pr1mary program mdlcator tor the

QL used to identify an input as QL and '
to initiate the QL orogram. '

Used in retaihed values to indicate from

 which working file the values are to be

obtained for inser:on in the statement.

Used as a c_:oi}'ecitive slector to retrieve
values of all attrilutes listed in the
qualifier.

A special word usd to indicaie that the
QL statement is ti- be stored jor later
use.

The name of a éqmputed<attribute; used
to direct the summing of all qualified

values of the indicated attribute(s).

1.  An output director used tc direct
the output to 11agnetic tape.

2. Used with RE. LD to 1nd1cate the B
~ source of inpt .

- Dutput director' cc-njunction. :

Used when assigning titles to computed.
attributes-for output 'purp09es‘

Directs tha.t a tota sum be geuerated
with subordmate 8 .ms.

A speCial purpose output director used
to initiate the bulk transfer of data from

‘one file to another (program use. only)

A“spe"cial p\irpos‘e output director used

. to change values stored in the iata base.



Unique Words  Meaning

V (Vertical) : Used as a format indicating suffix with
' ' output difectéré to indicate that in the
output the attribute names should be in a
~ vertical column.

WITH ‘ o - The qual_if_ier conjuné!:ion‘;‘uée‘d to
S separate the file indicator from the
qualifier. '
'Note:  Certain of the abd?e,uhiqﬁe»'wofd_s will riot be defined beyond

what is given under Meaning in this section.
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_ EXAMPLE STATEMENT S

To 111ustrate the veréaulny oz.the QL | .';v. m-lmber.of example statementa
Cive prov1d¢a-, Thevlmtxal; %tat'ements, w;ll.be ¢9#’P°5?‘d in a s‘xmple fo‘r'm and
will become prbgres'swely. more and more complex. The ex.arx"izple- statements

' "Wililibe a'.f‘range'd m three p‘z;rt's ‘the requ;rement, the QL statement required =
: %;o fulhll the 1‘equ1rcment and the approprmte comxﬁents'concernmg the state-.
: rpent. All example Bt_atemants pertam_ to, the‘ aample aystem fﬂ@ dwczmaed‘
ea‘z"li‘e'_r. - ‘ |

"Requi-rem;éhf:  To retrieve the Unit Designation and Atrfield Ns..m@
‘ o for all umm b&longin,g to 8AC.

RETRIEVE FORCE STATUS WITH GOMMAND SAC THEN LIST
- AFLDNAME UNIT'"? '

The above staterment co:xtuin&d cmly Va gimple qualzfzer. V'élueé /or the
attrxbuteﬂ AFLDNAME and UNI’I‘ zrom entrieu 1 5, 7, 10, and 13 would qualiﬁy :
~and have béen retrievad. : |
. Reqt.:iﬁéme_ﬁtt - Ta retrisve 211 units in SAC ox TAC that poﬂseas

i ’ 10 or moxe aircraft amd the numbev o£ aircraft

that each poss«awed

RETRIEVE FORCE STATUS WITH CE)MMAND SAC OR TAC A(“‘FT |
pos>1¢ THEN L1ST UNI’I‘ ACFT pos““} :

The above atatement illustrated OR'd valuea in a qualeier. Véh ies for
x the attributes UNIT and ACFT POS from entmes l 5 6 9. il a.nd 12 would

: quahfy and ha_ve»been retneved. L o | | |
Re'qgiféfnén!}: F To retmevc a.ll umts.m SAC.tx;xat are located lt

airfields that possess JP9 fuel and all umta i TAC
that are located at a1r£1e1ds that poasesa JP4 fuel S



' RLII\IEVE FORCE STATUS WITH ("OMMAND SAC FUEL" TYPE-
JP9 COMMAND TAC FUEL TYPE“JP4 THEN LIST UNIT-—]

'Thc above statement 1llus‘trates a. com'poun.d modifier. ‘Entrze‘s 1, 3
~~and 9 would qualif‘y and have been ‘retricvéd.

Note the importance of compound qualiﬁefs. The example prior to
this illustrated OR'd values and perhaps would lead one to co*xstruct:

this QL statement irn the following manner:

RET RIEVE I‘ORCE STATUS WIT‘{ COMMAND SAC OR TAC FUEL
TYPE=JP9 OR JP4 THEN LIST UNIT ""i ‘

This statement would have ‘quahflie‘d entries 5, 1l and 12 in addition
to entries 1, 3 and 9 that qﬁalifi'e& in tfxé prévi-dus’ Statéxhent‘. Clb‘s:e' analysis
‘ of the first s~tatement shows that for an ently tolquahfy it must belong to SAC
_ ;and possess JP9 fuel or belong to TAC and possess JP4 fuel The second
statbment shows that an entry will qua]uy if it belongs to SAC 01; TAC and
pOSsésses JvP4 or J'P9 ‘thus pr'qduéing the Wr'oﬁg resultg.‘ | |

“‘ReQuirven‘nent: o To re&ieire th¢"tvolté‘.1 and individual number of -
aircraft possessed by TAC and the total and "
individual riumber of aircra;ft- possessed by MA'S.

RETRIEVF FORCE STATUS WI"‘H COMMAND TAC OR MATS TH}_.N
LIST SUM BY COMMAND {(ACFT POS), ACFT POS, UNIT ™}

The' a’b‘ove staterment illustrat'es the use of the SUM fur *tion in the

‘sclector. MA’IS tntmes 2, 4, 8 and TAC entrles 3, 6, 9, L would have quahﬁed -

and been selected However, the SUM func:tlon would have also generatﬂd

ttwo SUMS one for TAC and one for MATS, in add1t1on to ‘the attnbutes -

Sy COMMAND and ACFT POS Thls-wouldvappe_ar in the output as follows;.

EL



L SUM
COMMAND. ' ' ACFT =~ ACFT UNIT
. . POS .. .. POS. .
~TAC B2 .2 | 2340TFW
o 19 358FSW .
1§ 2340TFW
39 358FSW
MATS - 68 . 31  413ATW
- 17 4l4ATW
29 2345ATW

Requirement: To retrieve a list of all comm inds that pogaeos
' ' “more than 60 aircraft.

RETRIEVE FORCE STATUS WITH SUM BY COMMAND (ACFT POS
> 60) THEN LIST, SUM, ACFT POS, UNx'r""s

The above statement 111ustrates the SUM functx on in the quahfter and
the short form SUM in the '_'selector. In thm e:;amplep the entries 1; .5. 7, 10
and 12 that belong to SAC would qualify as a group since the tota. of ACFT
POS for these entries totals 62, éllbwing them i:o‘quali'fy; Entries 2, 4 a‘nd' B
8 beicng to MATS and would also have .q’uazéﬂed Bince'the total ACFT POS .
.when summed is 68. Lntrxes 3 6 9 and 11 would nt quahfy since they |
' _ totaled 52 which was less than the total specxfxed in the qualzher 60 The

output for this sta.tement would appear aa follows:

o SUM o o |
" COMMAND = ACFT ACFT  UNIT
o ~ _POS = _POS
SAC - 62 20  453BW
| S 18 453BW -
7. 4B3BW
8 - 92BW
11 2359BW
MATS , 68 31 413ATW
29 2345ATW




Tha. short SUM expre&351on in the Selector selected the 80 nmed
1ttr1bute ACFT POS that was used in the SUM expressmn m the quahf1er

: ‘-R‘eqmrement: . To retrzeve a list of a.ll au'fleld names _units and
' ' - " number of aircrait possessed and crews formed that
have 2. number of crews formed or Aircraft Ready,
whxchever is greatest, equal to or greater than five (5) '

. RETRIEVE FORCE STATUS WITH MAX (ACFT RDY, CREWS FMD)
.~ =5, TITLE=MAX FUNCTION THEN LIST UNIT M.AX WTTNCTION
g ACI‘T RDY, CREWS FMD"‘!

_The above statement 111ustrates the~ MI‘\I/MAX nmctmn. Enf'ri'es 1, 2,

R 4 5, 6, 8, 11 and 12 would quahiy. The Output would appear as follows:

| ‘AF‘LD NAM.E UNIT | MAX FUNCTION ACFT RDY | CRE‘WS,FMD
-;P,QDUNK .~ 453BW . B 14, : .'; 1412
"DENVA . 413ATW - 28 .. 28 : 14
DRYGULCH.  414ATW o6 o 1e 15
'DUNCAN ~ 453BW -~~~ 12 . 12 .12
SHAW BEACH 358FSW . 5 .4 - 5
DRYDEN 2345A'rw‘ 14 14 ' 2
COALVILLE  358FSW - 18 - - 18 4
BEVENS  .2359BW 6 6 6

| In revxewmg the above example, the entry pertammg to SHAW BE AC‘-I
'13 swmfwant, smce it is the only entry wzth more ca.ews formed than au'craft _
‘ -y"ready. It 111ustrates the case in whxch the crews for‘rned attmbute, rather than -
' ‘xthe alrcraft ready attrlbute quahﬁed the entry when the MAT functton was processed
‘ The example also illustrates the MIN/IVIAX functxon a.nd the TITLE
"f:"eature_ that is avaulable ‘with this fun‘c‘txon.
: Reduiiement: - To retrxeve a hst of all a.1rf1elds that ha.ve a Run\ ray '
' ' Length equal to or greater than 8000 ft. and their
distance in nautical mlles from DENVA alrfzeld
RE’I‘RIEVE FORCE STAT US WITH RUNWAY LENGTH>8000 THEN “XSTV i
I“LD NAME GCD (DI:NVA), RUNWAY IJZNG'J.‘H _.1 o



_Thié.i‘ll'us‘_t'ratésf"th'é GCD fnneti_ar;m the selecto . Only‘ejnt ies 2, 4,
7, and 12 Qéuid quavlivfyjsiﬁc.:}"e they arethe Onl; fexitx"‘ies"ib..at‘ possess a
Runway Length equal to or greater than 8000 feet, In ‘a‘ddition o the list of
'airfrield names selected, 'tvhé GCD funcl:t'ioh‘ would have be;.n' p'erfb;'r"nAe”d on each
of the qualifying entries to compute their distance fr¢ n DENVA and the

. re'sultant computed distances listed. The output woul 1 appear as follows:

GCD

. DENVA RUNWAY
AFLD NAME (MILES) ©  LENGTH -
DENVA o ) . 8g% 3
DRY GULCH 5¢5 89§ 9
BURNTLY | 1932 850 9
BEVENS 732 88§ 9

The a;tual GCD values aimvm in thtﬁ‘_iiluetrétmn 'a;r.fe' only uuedtd‘ aid
ther discussion and are not the act#xé;l'dCD values that would have sear; computed
.ﬁaaed' o‘nbthé actual LAT LONG coordinates in the sar iple file, -
| To illustrate GED in the qualifier as é.,compﬁeei attributed ind édmp’uted”

, value, using the previous'ly gveﬁérated CCb's a,s'a basis, assﬁ.i—ne that a.requi:e‘:-/-
" ment exists to retrieve a list of airfields that have a Runway Length squal o or
greater than 8000 feet and that are a distance f‘rom'D’ENVA equai to 6i‘ gr.eaterl
than the d1stance between DENVA and BEVENS The statement would appear

as follows'

RETRIEVE FORCE STATUS ‘VITH RUNWAY LE NGTH >8¢MI. GCD | _
(DENVA>>GCD (DENVA, BEVENS), THEN LIST AFLD NAME, GCD S
RUNWAY LENGTH “i ' . ' ‘ :



-"1.‘}1c.r€:5u}l'tant output of this_ étate'mexit'wdulc'i'éppevari-as follows:

GCD

AFLDNAME | DENVA ~ RUNWAY
: (MILES) ~ _LENGTH

BURNT LY : 1932 8500

BEVENS 732 ’ 8899

USE OF QNIQUE WORDS
;'To"s_upplebment our discussion of simple and compound n’acdifie:s and
‘.thé use of th’e vafioué functions. availa'.ble‘ in the QL, it is neces: ary to i_lluat;ate
~briefly a number O.f unique words that were ‘preiric‘)usly defined.
Qualifier
a. = MAXand MIN as values

RE.TRLEVE. FORCE STATUS WIlH ACFT POS = MAX THEN
-LIST UNIT, ACFT POS_]

This. statement will retnex)e’ only 'tl'»ie"veni:rybin the fiie with. the mg#itn‘um
" number _cijf'_airc.r‘aft possessed. Use of MlN would h’zive:rétrieved only the
e‘ht‘ri‘.e‘"s in the fiieb with the m;nimum,vnurﬁlner of aircraff pos_éesésed.

b.  GREATEST and LEAST‘

RE TRIEVE FORCE STATUS WITH RUNWAY LENG fH =
GREATEST THEN LIST AFLDNAME RUNWAY LENGTH "'I

v "1‘}-1'is statement will retrieve every entry in the file that possessed‘at
“ least one runway. Only the longest runWay length for each entry, however,

would have béeh 8 élevcte,d.
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¢c. . ANY as a value ~

RETRIEVE FORCE STATUS WITH FUEL 'YPE = ANY THEN
' LIST AFLDNAME, FUEL TYPE™]

This statément will retrieve all entries from the file that poisessed

at least one type of fuel,

Selector
a. ALL as a selector

RETRIEVE. FORCE :TATUS WITH ACFT POS>20 THEN
LIST ALL 1 ,

This statement will qualify all entries in the file that possess 20 or
more aircraft and list all attributes for the qualifying ntries.
-~ b.  SAME as a selector

RETRIEVE FORCE STATUS WITH COMIVL ND=SAC, A(,FT 2
RDY_>10 THEN LIST SAME =1

This statement will qualify only entries b‘eldngin to SAC tha: poéSesé
: 10 pf mor‘& aircraft. In the output;, oniy the #ftribﬁtes used fo% quvalifyving.
COMMAND and ACFT RDY, would be selectéd. ’ :

a; INCR and DECR in selector |

. RETRIEVE FORCE bTATUS THEN LIST COMMAND*INCR
AFLDNAME DEGR"'!

- This statement will retrieve the COMMAND and AFLDNAMﬁ attributes B
 for the entire file since no qﬁaliﬁer iz used, In addition, the resultant outpvut‘i L
- would be sorted alphabetically in ihcreas'_i;ig sort for command with AFLDNAME: :

sorted in decreasing order for each COMMAND,



	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	81
	82
	83
	84
	85
	86
	87
	89
	90
	91
	92
	93
	94
	95

